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Amendments to the Specification: 
In Section [00051 

Fig.l is a diagram of th era-internal data memory 12 in the MCS-51 series processor 
according to the prior art. The datarmemory 12 is shared for use as a stack memory, a data 
5 memory, and a register memory. Addresses for the stack, data, and registers are all 8 bits, 
and the processor processes an 8-bit command set. When While a ccessing the internal 
data memory 12, 8-bit instructions and addresses are sent to a memory address generator 
1 4 to generate memory addresses. The internal data memory 12 in the MCS-51 series 
processor is 128 bytes, while the internal memory in the MCS-52 series processor is 256 

1 0 bytes. An external data memory in the MCS 51/52 series processor can bo extended to 
64Krbyte 9 r The internal data memory 12 is divided into several segments: a) addresses 
00H-1FH: a 32-byte register bank comprising four working register banks which have 8 
registers each, wherein data can be accessed by direct addressing or indirect addressing; b) 
addresses 20H-2FH: a bit-addressing segment of 16 bytes (128 bits), wherein bits in the 

15 bit-addressing segment can be operated on via bitwise operational instructions; c) 

addresses 30H-7FH: a general segment for use by the user, wherein a stack is usually 
located by appointing stack pointers to this segment; and d) addresses 80H-FFH: a 
general segment existing only in the MCS-52 series processors and accessible only by 
indirect addressing. 

20 In Section [0006] 

Fig.2 is a diagram of the internal data memory 12 illustrating th ecomprising t wo 
stacks according to the prior art. The configuration of the internal data memory 12 is 
shown as in Fig.2. Some of the memory is used for registers and data, and the other 
memory is used for the stack. As described above, the stack is usually located in athe 

25 general segment of the internal data memory 12, and the stack pointer points to a position 
of the general segment as a stack starting address in the beginning. The stack is used to 
store the program counter when calling subroutines or to store other data as specified by 
the user. As shown in Fig.2, the data stored in the stack is represented by the shaded area 
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below the stack pointer, and the stack pointer moves upwards in a direction shown by the 
arrow when new data is pushed into the stack. However, when calling subroutines, many 
programs need to send parameters and use a software stack memory to store these 
parameters. The parameters stored in the software stack memory are shown as the shaded 
5 area above the software stack pointer in Fig.2, find the software stack pointer moves 
downwards in a direction shown by the arrow when new parameters are pushed into the 
software stack memory. Because the two stacks share the limited memory, the user has to 
be aware of how many memory resources the two stacks use when programming. 
In Section [0007] 

1 0 As described above, the conventional MCS-5 1/52 series processors provides a_ 

limited internal data memory 12, The stack memory, data memory, and register memory 
have to share the internal data memory 12. As the complexity of computer systems^. 
increase- i nc re a ses, more stack memory and data memory is needed. Although th e internal 
data m e mory 12 can b e e x te nd ed t hrough th e us e of an e xt e rnal data m e mory, th e amount 

1 5 of stack memory is still lim i ted by the internal dota memory 12. - Accordingly, the stack 
memory is not adequate for complicated programs that n eed to call many subroutines. 
Limited stack memory requires programs to call only a limited number of subroutines. 
Moreover, if subroutines have to send parameters, more stack memory is needed. Because 
the MCS-51/52 series processors prooess use an 8-bit command set, each of the memory 

20 addresses is 1 byt e ( 8- bit) a nd the internal data memory is limited to 256-byte. Therefore, 
when stack memory cannot be extended, a user has to be aware of the stack size and has 
difficulties in programming. 
In Section [0011] 

Fig. ! is a schematic diagram of an interior data internal m emory ofin a conventional 
25 MCS-51 series processor. 
In Section [0012] 

Fig.2 is a schematic diagram of a conventional interior dat a intemal memory comprising 
two stacks. 
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In Section [0013] 

Fig.3 is a schematic diagram of thetw i nt e rio ri nternal memory of the processor according 
to the present invention. 
In Section 10014] 

5 Fig A is a schematic diagram of a hardware stack and a software stack disposed in a stack 
memory which is as depicted in Fig.3. 
In Section [0015] 

Please refer to Fig.3. Fig.3 is a schematic diagram of an interior t he internal memory of 
the p rocessor 20 according to an embodiment of the present inventio n proeea s or 20 . The 

10 inter i or interna) memory of the processor 20 comprises a data memory 22 and a stack 
memory 24. A central processing unit (CPU) 26 in the processor 20 processes an 8-bit 
instruction set When no tW ithout changing the instruction set, the largest rang e s of the - 
CPU 26 for aooesoing th e data memory 22 and the staok m e mory 34 ore both 256 
bvte ssize of stack memory is now 256 bytes, and the largest size of data memory is also 

15 256 bytes . The data memory 22 is used to store data for executing programs, and 
functioning as registers when the CPU 26 operates. The method of accessing data 
memory 22 is substantially the s ame o s simiJarto conventional method s, witfr the- 
exeeptexcegtion that the data memory 22 does not store stack data..* Therefore thereforo . 
when the CPU 26 needs stack space to execute programs, stack data is stored in the stack 

20 memory 24, which is only used to store stack data. The CPU 26 uses the stack memory 24 
referencing a stack pointer generator 30. 
In Section [00] 6] 

Please refer to Fig.4. Fig.4 is a schematic diagram of two stac k pointerss disposed in 
the pr e s e nt inv e ntion stack memory 24 of the present invention . Generally speaking, the 
25 hardware stack utilizes the stack pointer, which state -increases incrementally from a 

predetermined starting p osition to point to a next addresfr-whil e. Meanwhile t he software 
stack utilizes a software pointer tha tw hich d ecreases from a predetermined starting 
position. For maximizing th e- s taok usage , a b e tter disposition o f the stack memory 24 4 te- 
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to set t he stack pointer is initially set t o 00H as a start address of the hardware stack A and 
te-set-the software stack pointe r is initially set to FFH as a start address of the software 
stack. The stack pointer of the hardware stack starts incrementally increments fr om the 
fewestr start a ddress of the stack memory 24 to point to a followingn ext address. The 
5 software stack pointer of the software stack decreases from the highest address of the 
stack memory 24. This is an example of the assignment of both stack pointers' starting 
addres s Th e stack pointer and tho s oftware s tac k po i nt e r cannot h a cn i rmiriflnt, in ntW 
words, the largest amount of the two stacks cannot exc e ed the 256 byte otock memory 2 4 , 
Jn addition, if the stack memory 24 is dispos e d with two stacks haying th e same siz e , the - 

10 stack point e r tg appoint e d to 8 0H oa the start address of tho h a rdwar e gtaok and the 
s oftwar e s tock pointer is appointed to 7FH as th e start address of tho software otaok. 
Con se quently, the stack pointer starts incr e m e ntally from 80H to the larg e st address FFH 
and the hardware staok is positioned in addre s s e s 8QH FFH of the stack memory 24. Th e 
software stack pointe r-de creas e*; from 7FH to the lowe st addres s OOHand tho software 

15 stack is positionedin addres se s 00H 7FH of tho staok memory 24. The two stocks utilize 
half of tho s tack m e mory 2 4 , namely 12 8 byt og. w ith the present invention. 
In Section [0017] 

Briefly summarized, the present invention processor 20 of the present invention 
comprises the-a_CPU 26, the-a_data memory 22, the-astack memory 24, the-amemory 

20 address generator 28, and the-astack pointer generator 30. When executing programs, the 
CPU 26 accesses the data memory 22 through the memory address generator 28 so as to 
read data for executing programs and write data into the data memory 22. However, when 
executing stack related instruction s r e lat e d to stacka T the CPU 26 accesses the stack 
memory 24 through the stack pointer generator 30. Therefore, the stack memory 24 is 

25 used for stack data only and the data memory 22 is shared by non-stack data. 
In Section [0018] 

Compared with the prior art, the present invention provides the processor with an 
unshared stack memory, while_-4hea conventional processor just-has a limit e d onlv one 
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internal interior - data m emory shared by stack memory, a_data memory, and register 
memory. Although data m e mory can b e e xt e nd e d through an ext e riordnta momory, tho 
amount of the s tock m e mory - is still limited from the interior data memory provid e d by the 
CPU, This c a n bring about insufficient stack m e mory, esp e cially wh e n compl e x programs 
5 require multipl e lev e ls of subroutines. The pr e sent invention processor has a data memory 
an d- a s tack m e mory, and th e reby enhance thejsystom. 
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